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During the second cell cycle transition, concurrent with Notch
down-regulation, Ecdysone Receptor (EcR) expression is up-
regulated. EcR up-regulation appears to be independent of
Notch signaling. Using an RNA interference construct against
the EcR core domain to knock down EcR expression, the
follicle cells fail to exit the endocycle properly. On the basis of
these results, we hypothesize that Notch down-regulation and
EcR activation signals the transition from the endocycle to gene
amplification.
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The patterning of the somatic follicle cells surrounding the
Drosophila egg chamber is a vital aspect of oogenesis. The
follicle cells differentiate into several cell types based on the
activity patterns of Notch, JAK-STAT, and EGFR pathways.
Previous research has shown that Notch is necessary for a
general differentiation to a mature cell fate. There is also a
symmetrical gradient of JAK-STAT activity, with higher levels
at the poles. JAK-STAT specifies the anterior follicle cells
(AFC), whereas the posterior follicle cells (PFC) are further
differentiated by EGFR activation exclusively at the posterior.
We observed that a Notch-activity reporter displays an anterior–
posterior gradient among the follicle cells, with highest levels in
the AFC and declining towards to the posterior. We also found
that PFC mutant for Ras, a component of the EGFR pathway,
upregulates Notch activity, indicating that EGFR represses
Notch in the PFC. Because JAK-STAT activity is effectively
“unmasked” in PFC defective for EGFR, it is possible that JAK-
STAT may drive Notch activity. We are currently testing this
potential relationship between JAK-STAT and Notch activity.
Previously we have shown that EGFR is necessary for down-
regulation of Dystroglycan, which partly mediates the effects of
EGFR on oocyte polarity. We found that changes in Notch
activity also caused changes in Dystroglycan levels. Further
study will focus on whether changes in Notch activity levels
mediate the effects of other signaling pathways on follicle cell
and oocyte development.
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